Brain check-up was performed in 4000 healthy subjects who underwent medical and radiological examinations for possible brain diseases in our hospital from April 1996 to March 2000. Magnetic resonance imaging revealed 11 brain tumors which consisted of six meningiomas, three pituitary adenomas, one astrocytoma, and one epidermoid cyst. The detection rate of incidental brain tumor in our hospital was 0.3%. Nine patients underwent surgery, with one case of morbidity due to postoperative transient oculomotor nerve paresis. The widespread use of brain check-up may increasingly detect asymptomatic brain tumors. Surgical indications for such lesions remain unclear, and the strategy for treatment should be determined with consideration of the patient's wishes.
Introduction
The brain disease screening system, brain check-up, supports the benefits of early diagnosis for some brain disorders. The detection rate of asymptomatic some brain diseases, such as unruptured aneurysms, has markedly increased with the use of this system in Japan. 1, 3, 7, [10] [11] [12] However, no clinical studies have investigated the implications for the treatment of incidentally discovered asymptomatic brain tumors. 4) The present study evaluated the clinical characteristics of asymptomatic brain tumors detected at the brain check-up and discuss the strategy for surgical treatment.
Materials and Methods
Brain check-up was performed in 4000 people for possible brain diseases at our hospital between April 1996 and March 2000. The 1987 men and 2013 women were aged from 24 to 85 years (mean 56.0 years) and 40.4% were in the fifth decade. No subject showed any neurological symptoms or signs prior to examination. Magnetic resonance (MR) imaging with a 1.0 Tesla system (Magnetic Impact Expert; Siemens, Erlangen, Bayern, Germany) including axial and coronal fluid-attenuated inversion recovery (FLAIR) images was routinely performed to detect asymptomatic brain tumors. Patients with arachnoid cyst or angioma were excluded from this study.
Results
The brain check-up revealed 11 incidental brain tumors in the 4000 subjects. Table 1 shows a summary of the tumors detected which consisted of six meningiomas, three pituitary adenomas, one astrocytoma, and one epidermoid cyst. The patients consisted of six men and five women aged from 49 to 69 years (mean 57.1 years). Nine patients underwent surgery for the tumor, and morbidity occurred due to postoperative transient oculomotor nerve paresis in one patient. The detection rate of incidental brain tumor in our hospital was 0.3%. 5) Meningioma: Six cases of meningioma were identified. Four meningiomas were totally removed, but two patients refused surgical treatment. A patient with a left sphenoid ridge meningioma ( Fig. 1 ) suffered transient left oculomotor nerve paresis postoperatively. One patient with left cerebellopontine angle meningioma underwent repeated MR imaging studies every 6 months, and no tumor growth was observed during the 2-year follow up. The diameter of the accidental meningiomas ranged from M. Onizuka et al.
to 45 mm (mean 34 mm).
Pituitary adenoma: Three cases of non-functioning pituitary adenoma with suprasellar extension and compression of the optic chiasma were identified (Fig. 2) . MR imaging showed two tumors were solid and the other was cystic. Each patient underwent preoperative endocrine, ophthalmological, and otolaryngological evaluations, which disclosed no abnormal findings. Surgery was performed in all three patients via a transsphenoidal approach.
Glioma: One case of suspected left frontal lowgrade glioma was identified (Fig. 3) , but the patient initially refused surgical treatment. A focal seizure occurred after 2 years of follow up, and the patient agreed to surgery. The tumor was completely removed. Histological examination revealed a lowgrade astrocytoma. Postoperatively, the patient was treated with anticonvulsant medication and has had no seizures for a year.
Epidermoid cyst: One case of epidermoid cyst in the prepontine cistern was identified (Fig. 4) . The patient developed oculomotor nerve paresis a year later. The tumor was completely removed at another hospital, but the oculomotor nerve paresis did not improve postoperatively.
Discussion
The present study found 11 cases of asymptomatic brain tumor in 4000 subjects examined over a 4-year period. The detection rate of incidental brain tumors in our hospital was 0.3%, which was in accordance with previous reports.
Meningioma is likely to be the most frequently found tumor at brain check-ups, 6, 9) and in our study, six meningiomas were found among the 11 tumors detected (54.5%). Four subjects underwent surgery (mean age 56.0 years). The neurological morbidity of surgery for asymptomatic meningiomas was 23.3% among patients older than 70 years, but only 3.5% among younger patients. 6 ) Postoperative morbidity and mortality in asymptomatic patients are not negligible, and poor outcome is associated with more advanced age and with midline tumors. 9) Therefore, surgery for asymptomatic meningioma in elderly patients should be considered very carefully, and factors such as location and size of the tumor should be taken into account. 8) The tumor size did not increase during a 36.6-month average follow-up period in 43 of 60 cases with asymptomatic meningiomas. 6) Our strategy for incidental asymptomatic meningiomas is follow up with MR imaging, but most patients chose surgical therapy even after we Asymptomatic Brain Tumor in Brain Check-up explained our strategy. The surgical indications for asymptomatic pituitary adenoma are still controversial. 10) When there is no evidence of visual field deficits, medical therapy with a dopamine agonist or follow up with MR imaging are reasonable. At our outpatient's clinic, evidence of tumor enlargement accompanied by compression of the optic chiasma is considered to indicate the need for surgery. In our study, three macroadenomas with compression of the optic chiasma were found, and all three patients agreed to undergo surgery. Solid macroadenomas tend to cause compression symptoms of the optic nerve. 2) Solid macroadenoma that has already become symptomatic due to compression of the optic chiasma presents difficulties in surgical manipulation during transsphenoidal surgery, so early surgery might be indicated in patients with a large pituitary adenoma, especially with a solid component. In our study, no microadenomas or parasagittal meningiomas less than 10 mm in diameter were detected because such small tumors can be missed by axial MR imaging, 4, 8) so coronal images were included to detect such small tumors at the top of the skull or in the sella tur- Asymptomatic glioma is rarely found by neuroradiological examination. In our study, only one astrocytoma was found among the 11 tumors detected (9.1%). However, three gliomas were found in 1000 volunteers acting as controls for research protocols at the National Institutes of Health, U.S.A. (detection rate of 0.3%). 5) Since the FLAIR image we routinely use at the brain check-up is much more useful for detecting cortical or subcortical lesions near the brain surface than conventional T 2 -weighted image, 3) the incidence of asymptomatic glioma is expected to increase. Surgical treatment is indicated for glioma. 4, 8) Perioperative morbidity for tumors located in the brain stem or posterior fossa varies markedly among neurological institutions. 1) In our series, the epidermoid cyst in the prepontine cistern and chiasmatic cistern was completely removed without worsening the preexisting neurological deficit, and the cerebellopontine angle meningioma was left untreated and followed up by repeated MR imaging. Surgery for small acoustic schwannomas has a better rate of hearing preservation and less facial nerve dysfunction. Surgery is recommended for acoustic schwannomas with moderate compression of the brainstem. The advantages of radiotherapy over conventional surgery for a tumor in cerebellopontine angle in terms of hearing preservation or facial nerve injury are controversial, 1) but factors such as the size of the tumor, subject's age, and surgeon's expertise should be considered in deciding the treatment.
The widespread use of the brain check-up may increasingly provide opportunities to detect asymptomatic brain tumors. Surgical indications for such lesions remain unclear, and the strategy for treatment should be determined with consideration of patients' wishes.
